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COMMISSIONER FOR PATENTS 
ALEXANDRIA, VIRGINIA 22313 

SIR: 
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imm^] mmm 

vm^^i] TIB (A) ~ (D) (D^^-rnrnzm-r^y^^^^: 

(c) BB^j^®Bg^j##2(DT^ 1 ~5i9-e^$ti-5r ^ y^ae^'jic^ 

T. imL<itnwm(Dr^ jWKDmm. mx. mn. xitmu^^tir 

m-t^m'^^m-t^^yj-^^n. 

[»*:52] TIB (A) ~ (D) cZ)V^•rtl*^^c^■t^>>'^°^^$:=I- K-r 

(A) @B^J^CO@g^rj#-^ 2 <Dr^ JM^^ 1 ~519T'^$tl-5r ^ 7 ^iB^J$:^ 

(B) sB^rj^c?)@B^j##4 1 ~5io-e^$ti-sr^ jmmn^y^ 
-t^^yn^n. 

(C) B3^rj*<Z)SB^J#-^2(?)T^ ^ 1 ~519T'^$ti-5T^ JWMnxzlB 
V^T, l^L<«^mf@(^T^ ymc7)«m. *#A, #AD, Xliis^fiilSr-^ti^ 

mm^^^^^M-t^^yn^n. 

(D) @H^J^(Z)iBjrj§-^4 ^ 1 ~510T'^$tl-g>r A y M^JIC^S 
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[W^^3] TIB (a) ~ (d) (DV\Ttl*nc^-rDNATfe-2>»*]S2fH 
(a) iB^fJ^(DiB^l|||#2tCSB«®JfeS@B^(J®e)t>, JS»##72'-1628;0^ 

(c) mm (a) (Z)DNAi:X h U h^^^Tt^/N^^'U ^-f XL. pb^o 

(d) tfffH (b) (Drnkii^hVyiyoLy h^£^i^TX-^\^z^V ■^'^ XL. is^-D 



[0 0 0 1] 
[0 0 0 2] 
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So ±tLX. mmmmizn\>^X. mm (ry^^)V^)V7. (Aspergillus) 

t.miiij;v^^ty^^^^-'-^(Dmm^ti'^B'^nx\^^^ (tpj^mm. mm voi. 

11, No. 2, (1985)) „ Lfj^L^ti^^. m^^iZltV ^:f^ }i\ h U ^^^5^ 

\^izMLxm.^^:it^M^-t^o mm^<Dm^m^^-:^^\^in.xii. 

V^■5 (tfi^.'SM, mW Vol.11, (1985)) „ 

^K(?)^>^^^-iflCOV>Tli, r^^;i/^;i/>^. • >^-Uif (Aspergillus oryz 
ae) ^7:^^)V^;V7. • y--Y (Aspergillus sojae) S3f50D%® (#^^11-34 
6777#, DE95-1952648, WO 9851163, WO 9628542, WO 9615504, WO 9851803, WO 
9902705, WO 9814599) tC O V^T#^$ tlT -5.. 
[0 0 0 3] 

Myi^'S^m^n^:iiHZ0.J^hr=. (#M¥9-294583#) o 
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m'^^Z.}L\ZWL^\^fz. (#112000-325090) ZICDT^^IC i U L ^-T X 

[0 0 0 4] 
[^^ L J: t f -5 ^S] 

5^y--g'^cbt)f^T^ >'/>^^^^*--g'S:=r- Kl-^itfe^^rii^-r ^ 3 i: S: g&5 

[0 0 0 5] 
[^S$:^g^-tS fei?)(^#a] 

^5^^-_-grQXit^^i:*BI^'l4®&-s, rx^;i/^;b>?. • (A. nid 

ulans) E ST&:/^-^^CMV^S^^l^CJ: T X/>i;i/:2|?;i/>^ • n^;^ ^ 
®>5f 7 ADNA^>r^^ U -$:X^ U -->yb> dJVXfijf^T^ J ^^zT^f-^-^ 
GXi:|if^(Z)«K#Mtt$:^t- ■5rx/<;v:ar;i/x • >x fijfer ^ Z^:/ 

o 

t-«:*)*>, *l§WttTfa (A) ~ (D) CD^^•rtl7b^^C5tt- ^>A^«T'fe-5 : 

(A) iB^[i^(Z)is^ri##2©r ^ y^^-^ 1 '-'5i9T'^$ti-g>r ^ y 
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(B) m^m<Dmffm-^ 4: (DT ^ y i ^^lovm^n^r jmmm^m 
(c) @2^j^®@H^rj^#2(Dr ^ y^n-^ 1 ~5i9-e«$ti-5r ^ jmmmzis 

^/^T, l^L<li«i5(M®r ^ y^(^Sgl> i*A, #AD, Xiii3^^$:-^ti» 

>^m@e^j7()^e>^';, ^^^^^ K©N-5K3g75)^e>T^ y^SrjtHf-SjKJiSS: 

T, i^L<itmmm<D7^ jm<Dmm. mx. mn. xitm^^^tir 

^ t- S $: W S ^ > A It o 
[0 0 0 6] 

^r^^mmit. ±ni(D (a) - (d) (Z)v^■rtl*^§:^- Kt-'S^mi}-^, 

[0 0 0 7] 

(DmM:^mx*&^o *Mll^c^v^T^i, ^nm(DmMmmr ^ y ^^^^-^^ 

^yA^M^PepEHmmL. PepESrzr- Kf SM>B^$:pepEi:ia«f S 3 il 

GX (#^§2000-325090) (D'^^^mniLr • ^ a. ^ > >^ ESTf" - ^ 
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^-:^^(7)mmii(D-m\<^Esm}i(Dm.mmm^^^iz. pgr (mv :^^-if ■ 

[0 0 0 8] 

tr=.. ^^mBcDmrn^^^it. r^^^^i^^v^ - -V:i^y^(Dii<v (a) rna 
i)^ ^ mm Lt=.c DNA^ ^•:f^v-ti^^. itmm^-^ 8 azj^ 9 iz^^iM.mmm 

1 1 lC:gtf □r^?^ U;*-^^ K$:y^>r v-iif -5 5'-RACE{C ioT, i^^fS 
[0 0 0 9] 

T'(Z)l^L<tt^iS:®r^ >'^<Z)gm, i5<C^, »A> #Sn, X«i3&^S:-^tfT^ 

f^^ii^. j1S2~3 0 0M, ^9F^ L<tt2'-1 7.0M> $ {C^f ^ L < 2 — 5 
OM, * b<li2'- 1 0^T'fe-5o 
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^x^mm-^nm^o mm^mmmtLxit. pepE^rn- k-tsdnasth kd^ 

^r-t:^y (ntg) =b b < ttMm^^®^l^AXg^^^M^cffiv^p,4^Tv^s^M 

[0 0 10] 

iU. PepEi:||K^I<;iCR-®^>/\'^W$:n- K-r-5^^^^3b^^5^tl€>o 

. ^M$:^-rSPepE$:ii- Kt-«.^^^^^*;t^iitl§:^^f-rsm*^p>, Mx. 

PepE?S1SS:;fte^>/N°^^$:r3- ]^^^mm^^^mm^^^tiZ^'oX^. 
PepE 3r > /\- « IIKfiU IC (?) ^ > A ^ K u - F -r -5. mm^^^i^m ^ti^o 
Z^X\^^o f7.hVyV':cyhf£^i^i tit. v^t)^^>^4fM6^^/^'f ^'U 'V K*^ 

^jti^iz^^'r^f:L&immizmmit-t^ziiitmmx^^i!)K -m^m'^it. mm 

^SV^«^iS®■t^if>/^>r^U ^>f-^-S>3>(Z)^?(i^#T'feS60iC, 1 XSSC 
, 0.1%SDS, 0tL<it. o.ixssc, o.i%SDS{cffi^t-s*&tiST'/N>r::^U ^>r 



ffilE# 2003-3040033 



#2001—293348 

o 

[0 0 1 1 ] 

i^mizit. ry.^)y^j\^7. • ;ruif. M;^iiTx/^;i/^;i/^ • ;ruifRiB40 (atc 

C42149) (Z)cDNA^>r::^'^'; -*^^PCR^5^{CJ: U^^-rS^ilTb'^T^-So ±SBT^ 

y -^RIB4O0 ^ U ^ig b fecDNA^ -f U - il ^ PGR Sr^ff e> IC j: 

t;ii8g-t^^i:*^r'^So PCRM:/^>rT-i: LT«, 5 ' -RACEM{ctt®B^iJ#-t 
1 2 ;5:?>* 1 3 {c^l-J^«@2^ij, 3 ' -RACEM{cii@H^j#-i- 1 4 -BtXf i 5 tc^flSS 

-ttH®J:e)tc tT#e)ti'5r;^^;b^;i/>^ • ;ry-^RiB4o®pepE{c^jS"rs^ 

>e^^cDNA(?)j^*iB^a:5:t>*T ^ J mMn^M^^m"^ 4 jc, r ^ y ^bh^ijcd^ $:iH^a 
#-^5ic^-to is^[i## 2 {c:^-rr:^^;b^;i/j^ • ^:^/^^>x(Z)PepECDr ^ y 
^@B^(Ii:eB^J##4 (c^i-Tx/^;i/^;i/^ • it^y^^ayn^^-t^Y^J^^^^- 

120T^ y^^^*^M^oTV^S„ r;^'^;i/=3E^;i/>^ • :t U -tf^pepE^^SSft'^^h 
rxK;i/:3Er;i,x . ^^:;rL^>X®pepEi:(Z)fflim'tttt, 3- KMi§!cTiiJ^71%-e^ 

[0 0 12] 

o®||^6^il^c^v^T, ^^clgBlCDM^^fe^^^tt, gS^a^cD@B3?rj#-^4 
(^T^ 7^#-^l~510T'^$4x-5.T^ JWMn\Zl^\i^X. l^L<ii^M®T 
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[0 0 13] 

^Jl^JVT. ■ (A. niger) , y:^^)V^jiyc. • -i^o.^ ^X^OTv^'^;!/ 

^;i/;:^M> — a. — n;^5i\^ • ^'^v^ (Neurospora crassa) ^(D — :2.-'U>t.-!)s 
^M, yyAu — ^— ^-Y (Rhizomucor miehei) ^(D U H — ;L'M{CM 

[0014] 

yTsKjV^JVP. ' Ti-Vmzm^^'^n^^^ ^-tLLXit. pUNG (Le 
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e, B.R. et al., Appl. Microbiol. Biotechnol., 44, 425-431 (1995)) . pMAR 
G (Tsuchiya, K. et al., Appl. Microbiol. Biotechnol., 40, 327-332 (1993) 
) , pUSC (Gomi, K. et al., Agric. Biol. Cham. 51, 2549-2555 (1987)) ^ti^ 
^if'^n^o pUNGlirx^;i/:^r;i/X • ;rUif niaD300 (Minetoki, T. et al., C 
urr. Genet. 30, 432-438 (1996)) (DniaD- (ffi^^^blg^^) ^rffiM-f-SV- 
:^J-5:> pMmtr>(.^JV^J\/:^ • M2-3 (Gomi, K. et al., Agric. Biol 

. Chem., 51(9), 2549-2555 (1987)) (Z)argB- (T;b^->M*) ^^^^^^^ 
p\iSC1,tT:^^Jl^J\^7. • pfUi^' NS4 (Yamada, 0. et al., Biosci. B 
iotech. Biochem., 61(8), 1367-1369 (1997)) (DsC- UT? y V - H XW. 

[0 0 15] 

Zn^(D^^ ^ -(Dot>. pUNG^t>*pMARGl±, T ^ ^ --^'it-fe^ (glaA 

) ®:;^n^-iJ?-^tJta-r^^-ifii^^ (amyB©^-^ :^>-^-) ^mi^X 

■^72'-1628$:-^t^M^) •:7 I/- A $:-^t)i±T»A-r ^ ^ fC J: U , ^^n^- 

T'V>;&VN(Z)"e, ^n^m^^^m-^lt. *fg^c?)DNAS:ifALfepUC19^(5D^^>^.^ 
]^tp^SCil(Dpkmnmm (co-transformation) IC J; U ^t^^^^ffllC^A-T <5 3 
i: J: o T PepE $ -& S z: ^ -5 o 

[0 0 16] 
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9 3 3 4 
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7X's*Jl^*A';^-:^**- 




7;7-^ 7 Aa7;7HC ^ "E/17-t 














ij^M^ 7-51067 








q?F0H^ 7-115976 








iRF^sp- 7-59571 










a-7;7-^*(anyB) 




77.-^' W ^^7.-in* 


Vol. 7 1, jn 0 . iu(iyy 7 ) 


i? /i'j/;7~x v&^aiv 




) Tr^ ;KA ^ y L 


1018-1023 









[0 0 17] 

DPY^% (^;i/i:->5.2%, ^«X^X0.5%, PH5.0) (C®^ 



1 1 



aiiE# 2003-3040033 



#2001—293348 

7. (Myracloth, CALBIO CHEMtt^) XliSSm L fe:;!/- if^T-atil S^jsSrHHIX 
igcS^K-egfet^L, J: <i^-5o ^(Z)a(;|s:$:, Ml^^tCAti, (1. 

0%-^^^--^^ (Yatalase, SMit i^) > ^ ?^li0.5% 7 ;Kif >r A (NovoZy 

me, J J }\/'f^ Ts^^m^ ^Uf0.5%ir;i/^ -if (MAlfCellulase Onozuka, 
, 0.6M (NH4)2S04, SOmMU^zJ^, pH5.5) ^MX. 30r;i?3^ 

[0 0 18] 

-^t^Zit?g{C^M(Z)M»?SA (1.2My;i'l:f h-;b, SOmM CaClg, 35mM NaClg, lOmM 
Tris-HCK pH7.5) $:^a;iT^itJlca < » rtl§:OX:, 1500~2,500rpm-e 5 -'lO 

MAtC{^^gi-S„ 1 00—200 /t h^^X hJlM?R{C20 A lJ;J*T(3DDNA^?gt ( 

5~10Atg) ^WiTL. 20~30^^^tfi{cS<<, WmW."^ (60%;teu :r:^ n 
-;i/6000, 50mMCaC12, lOmM Tris-HCl, pH7.5) S:250 l;^J^x.T^^;^)'»^C^i-o■ 

j6n;^TM^*^{.c?B^b> 20^^mT'#e-t-So 10ml®^»?RA$:*D;iT 
f^M^MK^it. 0°C, l,500'-2,500rpinT' S^j^ra—lOrJ^-r^MvCNb, ^ 1/ h 
500,a 1 ® MM A M i- ^ „ 

[0 0 19] 
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7. • if^m^izm^K yo^-^-i: LT^;i/=lT^ ^--^^D^-^-S: 

^ ^ ic <5? > ^ ^M3pJf tt^M-a- L T ^ > ^ K t -e ® m-^%{c#M ^ 

[0 0 2 0] 

PepE?g'f4l±, MAiilmM Leu-pNA (SOmMU h U 1^7 A^^^y :7 T pH7.5 

) O.75mUc^0ffiMm?KO.O2ml, lOOmM i^>fbMa& 0.015ml 37°Ct?1043^ra 
40% B^^$:0.25ml^;(/DLTM^5$:^lh$-B:;t^, M^5?R(Z)405nm® 
iS^feS^rM^-rsziiitcj: »JM^t-SZli:*'J-e^So «>5rCDM$gi^tfJ©?S'f4l±l 
:9"l^fefc';ic 1 /iinolOA'^n hnr-U ^ ^^WLir ^WM^'^^ l ^l- »y h ( 
u) >i\^x)m.^^z.}LiS^x^^. 
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g&75;if(cj:u^im^tfvx, mmmit. ^^^^mm. n&^m. mm^m^cD^m^ 
(Dm^'^y^^^MMTi^^mm^m^^tti^X'^^. 

[0 0 2 1] 

V^L'yyy, (D ESTf^ —9K — :^{\itX^: //mm . genome , ou . edu/f unga 1 . htm 1 ) Sr M V \ 
T, 3i^^ni;-^^Lfci:3 5, ^SI^'ffiWlS^.NEST obd03al.fi Sr^ffi 

7.^)1^)17. • -i;^'a.-^>XpepE<Z)^n-^>^/$:J^T(3Di;^JC^f^ofeo 
[0 0 2 2] 

r;^'<;i'¥;i/;^ • ^i;rL^>;?. >5f y A^>r U -ttFungal Genetics Stoc 
k Center ( Kansas City, USA) j; U M A L 7^ „ ^ U - tiT X^;i/:^\r;bX 

siiiLT. EST ohdoszi.fKD^mmmzm-D^'^x^^Lrc.rM^cDm^n^m-t^^ 

CTC AAA CGG CCA CAT GAC TAG (iB^!j## 6 ) 

(3' p^M:^5-rv-) 

GTC T GT TCA AGT GCA TAG CCT G (K^J#-^ 7 ) 

iB3?!IS-i-6, 7:PCR>''^^V- 
[0 0 2 3] 

PCmmit, 94°C S^raoi^^tt^. 94°C 30#, 52^ 10#, 72^ 30#(Z)jS 



ffiSE# 2003-3040033 



#2001—293348 
i/xUtir • 3 U JM109^5fcli, •:f^>(K- h-:h>A-AJ138567b'5#$4x2001^3 ^ 

A mmnmm^m^mnm&mmn'^y^-) izmn^n. ^i^s^ferm p-i 

8263*'^#^$tlT^^-5o 
[0 0 2 4] 

rP.^J]y^)h^ • ~i;a.^y7.k26^YGmi& hO.5%, if jl 

n-:^ 2.5%, 0.1%, pH 6.5) 50mlT'30t;, 48^^Jgi: e> ^# b ^ 

(?a[S5t^*:FeS04-7H20 0.1%, ZnSO^-THgO 0.88%, CuS04«5H20 0.04%, MnSO 
4'4H20 0.015%, Na2B407-10H20 0.01%, (NH4)6Mo024-4H20 0.005%) „ 

easy Plant Mini Kit (QIAGEN^t) S:M VAT^RNA(Z)il$g$:ff ^V^, Micro FAST T 
rack Kit (Invitorogen:^:) $:MV^T■RNA(Z)ii^$:^f J&o feo r.0mRNA*^^, cD 
NA synthesis kit(Promega?±) ^rM^^^cDNA^r-^figb, cDNA PGR Library Kit(TaKa 
Ra^t ) M V ^ T . cDNA ^ -f ^ ^ U - ® #^ ^n-ot^. 

PCR^ itKS'-RACElCj; pepE cmk<D ^ U- — y ^'^n-otcLa 
[0 0 2 5] 
(5' p^^M^^-Yv-) 

CAC CAC CAT GAG TCT AAC TTG G (iH^J## 8 ) 

GIG TGI TGA AGT GGA TAG CGT G (iB^[J## 9 ) 

(5'-RACEM 5* m^m Zf^^-^-) 
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CGT GGT ACC ATG GTC TAG ACT (BH^J## 1 0 ) 
(5'-RACEM 3' *5gMy^-fV-) 
AAT CGC AGT AAG CCT GCG AG (iH^lJ## 1 1 ) 

<m^my U -^^y^ h> 

gB3''J##8~l 1 :PCR>^^>rv- 
[0 0 2 6] 

PCm^jZ^^mt. 94r 9^m(Dm^^(D^. 94°C 30#, 55°C 30#, 72°C 3 

o#(Z)M^5$:30-t^-f ^;^^fv^, $p>{C72°c 5^(DK!^^n^r^. iB^'J 
8 S.t>* 9 (Z) >r V - S:M V^ 7tPCR{C 0: y mi800hp(Dmm)nff^. iB^'J#^ 1 
O^tJJ 1 1 (D^^^f S'-RACElCi »;jMj250bp(Z)ft(lSf|T;i*^#e>nfe 

„ 3ne>(ODNAm>^(D^^M^JJ3J:OfJ^KiB^!I7^)^P,^®.$tl'g>T^ /^gH3«J$:iB 

_hfHT;^^;i/^;i/X - ni;i^>xpepE cDNA»t>iS:. pBluescript{C#AbT 

- h:^:/A-AJ13857;<)«#$tl, 2001^ 3 ^ 19H ^CM^MH^'MHS^g^^-^W^ 

n-^y^-) iZ^n^n. ^ft##FERM P-18264:^J^#-§:$4^TV^^o 
[0 0 2 7] 

HJgMS. T:^'<;i/^;i/X • >*-uif®pepE^siifcDNA(Z)^^n-^>^/ 

( 1 ) T::^'<;i/=^;b;^ • ;r U -e'cDNA^^y^ D 
y:^/<;i/^;i/X • :ty 1fRIB40 (ATCC42149) S:, DFY^^SOml-eSOtl. 64^r^^ 

it^b, %^-Vm^Lr:Lm. RNeasy Plant Mini Kit (QIAGEN^fc) iZX^RM^m 
feo Z:(DRNA;0^ ^mRNA Purification Kit(Pharmacia^t) V^T niRNA$:5W$S L, 
cDNA PGR library kitCTaKARa:^:) ^ ^{^3' -RACE System for Rapid Amplificati 
on of cDNA Ends(GIBCO BRL){CJ:y, cDNA^>f U - Sril^L^o 
[0 0 2 8] 

(2) r^<Jl^;V:^ ■ :tV -^cDNA^^r u -mT.^ u - - >^ 
^JgM2T'#feyx/^;b^;i/^ • — i/^'^>>?.(DPepEiB^j$:##{c, @23«J#-t 



1 6 
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1 2&t>*l 3X'mLf^:^V ^'^^ K$::/^-r V-tCM 7^:5' -RACE^ J; 0? 

mmmm4:RZJ^l 5 ?:Mv%;t3'-RACElCj:oT, 7y^'^;i/^;i/>^ • ;f U if ©pep 

(5' -RACEM 5'p^^:/5>rv-) 
CGT GGT ACC ATG GTC TAG AGT (fe?[l#-^ 1 2 ) 

(5' -RACEM 3' ^^mzf^-C^-) 
CAT GGG CCC AAT GGT TCC GC (@H^'J#^ 1 3 ) 

(3'-RACEM 5'5|5^>^^>r V-) 
CCA GAT TCG TAA TGA CTC CCG (iS^J## 1 4 ) 

(3'-RACEM 3'7^aiy^>fV-) 
CTA CTA CTA CTA GGC CAC GCG TCG ACT AGT AC (Be^(J## 1 5 ) 

BBM$# 1 2~ 1 5 : PCR:/^>rv- 
[0 0 2 9] 

5' RACE(^)PCRjSi^i;tt> 95lCT'9^^«ffiLfe^, 94t: 30$:!.\ 53°C 30#, 72 
l!$3'(DS^5$:35-b-^^;i/f7ofe„ rtlfCi 1 400bp®T;^'^;i/^;i/X • 
UifpepEWr/tSr^ifeo 3' RACE(Z)PCR;SJJ5tt, Q5°CX' 9 ■^m^^Lr:^^. 94TC 30 
box: 30#, 72t: l i^®)KfS$:35-!?--r ^;i/ff ofe„ ZiniC J: y^300bOTy?. 

^;i/=^;i/x • ;ruif®pepEffiimii^^-i^>H-$:#fe„ 

±fail^^l^>t(Z)ig^@B^rj$:^^L;t^i^5> ^*pepE^^|^@B^^J$:-^t^z: 

*Jtfe^@e^J&:/^;^^ KpBluescript{c^¥ALT#e)tlfe:/^:^^ Kt:?^K 
*K^$n^Xi/ai U • nUDHSa^li, ^v-f ^- h-:^>A'-AJ13858;{)^#$ 

ti, 2ooi^3^i9B(cM^^Mm#Mmfi^»-a^if^m^^x^xms^ew^m ( 

ft#-^FERM P-18265*'J#^$4^TV^S. 
[0 0 3 0] 

lliSM4. TX/^;i/^;i/X • ;r U -felcfei:t'5pepEc3D#gJa 
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(1) mn^mr:^^J\y^Ji:!^ ' :tV'\i(Di^m 

■e#feT7>/^;i/:Jr;i/X • :tV-^<D?epE cDNA&pBluescr ipt(Z)SiBaIi^>f 
hizmmLX^'^:^^ KpBSAopepE$:{^^Lfco K7i^e>pepE cDNA$:Ec 

oRK XbalT'^UfflL, V-;fj-il>g^niaD$:^ti'^^ ^ -pUNGl (Lee, B. R. 
et al., Applied Microbiology Biotechnology, 44, 425-431 (1995)) (D^JlZl 

r^^--^yn^-^-©TSS{c5*Mb, mnmmm(Dzr^yt.^ KpNCAPE^rf^^ 

Lfeo FDNA lO^aglCi U?^H«^$:fTo;to 

DPY^%{CT;^^;I/=^;1/X • :tVif ni^d300i^<D^^^^mMl^. 30°C-e24^ 

mf¥vt^o :i(Dmfis^n^mzxn. mmmzoniaM^^^-a (Yataiase, 

[0 0 3 1] 

■^t^6M^C^M®MffiMA (1.2My;i/lf h-;i/, 50mM CaClg, 35mM NaCK lOmM T 
ris-HCl, PH7.5) $:iDx.T^cfi{cS V^ 34x5: OX:, 1 ,500rpmT' 5 L 

100 fi ^(Dzfu hzf^:f.hmMmziOfii(DmmwL do fig) ^m^. 3o^r^^ 

ctI^cmv^;t„ mmWLB (60% peg (iHV :r.^l'y'!fV n-JV) 6000, 50mM CaClg 
, lOmM Tris-HCU pH7.5) 5:250 a l^ftDATM^A^lCM-^- #tJf^«MB$:250 
l*B^T^^*ncM^Lfc®&, Sb{cMffi?RBSr850/il;&II;^T^^*>lcM-^L, 20 

:$M^^MT'#sbfe„ -e(?)^, iomi(Dmmmk^M:^x. u^m^^^-^'^t. or 
, i,5oorpm-r- 5^r^is>i>L, y h ^500 fi I (DmwmkizmmLr^o 
±mmmwL^:^i^fi^cib^^iymmLxi3\^^r^5mi<Dhv':fTiti-mmizM^ 

. ^yr'^-y ^ K^y ^:^^%(l.2My;i/if 0.3%ii^:MN u A, 0.2%ig 

^t:f3V^2^. OA%Vym:^V ^2^. 0.05%^g?V^:^ A-b7Kfn%, 0.002% 

^m^-m-tTl^m^^ 2%^';H3-;^, pH5.5)tcS»L. 30T:-e^«Lfe„ 
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[0 0 3 2] 
(2) pepE(DM^ 

V ^ T T ^ y - if L o 

34x$:ttfSB^^%(CtS[^Lfcc J9S^$:^aLfe^%$:K<?lfnU, SOFT'S 
[0 0 3 3] 

tCiflff^Lfeo fiPt., ImM Leu-pNA (50mMU U 'J; A^-S^y 7 T pH7.5) 0. 

75mUc^a!iSMffi?g0.02ml, lOOmM J^-fbMIS 0.015ml 37°C T'lO^^raM^S 

$i±7t^, 40% I^^$:0.25ml^;&0LTM/S$:^lhL;^:„ M^5?£(3D405nm(Z)lg^^M 

S^m?S'f4S:lii^^y h (U) iiLfeo *fM^l bT V-^-Jt-e^©* 



miiE# 2003-3040033 



#2001-293348 

[0 0 3 4] 

C«2] 



^2. mmmmmm^o^r J ^-^^^^-if^^'ii. 







mnmim i 


0.09U 


mwuism 2 


O.lOU 


mmmm 3 


0.12U 


mwmm 4 


0.09U 


fl^SlEJ^ 5 


O.llU 


nmw 1 


0.03U 


*tR8« 2 


0.02U 


*fR8» 3 


0.03U 



[0 0 3 5] 

^m^-t^r=.mzmm-t^^tti^pjmtfjt^o 
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[0 0 3 6] 

SEQUENCE LISTING 



<110> Ajinoffloto Co., Inc. 

<120> A new aminopeptidase and the gene encoding the peptidase 

<130> Y1I0880 

<150> JP 2001-78930 
<151> 2001-03-19 

<160> 15 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 3383 
<212> DNA 

<213> Aspergillus nidulans 

<400> 1 

gggagaagtg tcgcaggatc gagtgtttgt cagtgtgctg gtcacggagc cgagccaggt 60 
gcatattcag attgggcctg cagcatctag agtcttgatt gcaaaggagt ccggagtaaa 120 
tcactattcc gtgcctttcg acggacattc agggccggtg aggattgcga ttgtccgaca 180 
tggtagagaa gttaagaccg caacagggcc tgctataacg gaagagtgca cggacggtaa 240 
agtaaattgg aatgcatttg taggatcaag ttaatcgata taaaattgta ctagacacta 300 
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#2 

aaagcgttgg gataaatggt atctagataa 
ttatcgccag gcccggcctc ccagccactg 
ccgcatcttc cttcgctctt ctccaactct 
tcttgtttcc atatccttag cctttctatt 
agaaaattct gtctgacatc caccaccatg 
agctgcctga aaccctccac ctcaactacc 
cacacaccag cccgatccca gaggcaatca 
attttatgac tgagcatccc accatttttc 
aaagcaaggg atacaagtac ctatccgagc 
gaggaaagta ctatacgact cgcaatggaa 
agtataagag tgggaatggc ctcgctatca 
agctcaagcc cgtctcaaaa cttcccaata 
cttatgccgg cggtctgggc aagacatggt 
ttctcgttcg taacgctagc accggcaagg 
cgattgctcg catcccaacg ctagccgaac 
acaaggaaac acagatggta cctatcattg 
ccactccagc ggcagacgag ggcatcgaac 
aactcatcaa agtgatctcc aaggaacttg 
gggagctaga actttatgac agccagcctg 
tcttcgccgg ccgcatcgat gacaagctct 
ctacctccga ccacacctct ccctcttcca 
aaattggtag cttgctccgt cagggtgccc 
gcattgcaca atcctttgca acatcatatg 
agagcttcct tatctcttct gatgtcatcc 
atctcgagaa ccacgcgcct cgtctcaatg 
gccacatgac taccgacagt gtcagctacg 
gctctcagct gcaggtcttt caaatccgaa 
ccatgaccag ctcgcggatt ggaatgaggg 
tgcatagcat tcgcgccacc acagggagtc 



001—293348 

cttgtatgat gtttgcaata tcggggcctg 360 
ataagcgtca ctcctcagtt ctccgcatga 420 
cctctctgtc gatgtcctct tcaccatctc 480 
gcatttttat ttatcttttg aatatggcca 540 
agtctaactt ggcttaccgc cagtatgccc 600 
agcctcctac tgctactgca acccccgccg 660 
accccgacga ttactcgcag gcttactgcg 720 
acgcagtcga tggcttctct aagcaactcg 780 
gggaattatg gacgccgcag ctcaaacgcg 840 
gctcgttgat tgcgttctct gtcggccccg 900 
tcgccggcca cattgatgcc ctcacggcga 960 
aagctggata cattcagatg ggagttgctc 1020 
gggaccgtga tttgtctatc ggcgggaagg 1080 
ttgaatccaa gctagtcaag ttgaactggc 1140 
actttggcgc tccttcgcag gggccattca 1200 
gagtcgacaa ctctgatctt ttccagtcta 1260 
ccggcacctt tgcctctacg cagcccccaa 1320 
gaatcacaaa ctacagcagc attctcagct 1380 
cacgtatcgg cggtattgac aaggatttta 1440 
gctgctacgc cgcacaggaa gccctcatgg 1500 
tcaagatggt cggttacttt gatgatgagg 1560 
gctccaactt catgtctagc gtcatcgaac 1620 
gacccgatct ccttgcccaa accgttgcaa 1680 
acgctgtcaa tcccaacttc ttgaatgtct 1740 
tcggcgtctc cgtctccgca gactcaaacg 1800 
gcttcatcaa gcgcgttgct gaaaagtgcg I860 
atgactcccg aagcggcgga accattgggc 1920 
ccattgatgt cggtatccca cagttgagca 1980 
gcgatcctgg gctgggtgtc aagctgttta 2040 
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aggggttctt tgattacttt gaagaggtgg atcgtgagtt ttctgatttt taggttgtga 2100 
ctcttgtttt ctgtcgaggg gtgctgtcgc gctgcttggc cgtgtctagt ttggtttgca 2160 
tgattttggt gctagggttg aagtgcttgg gcattaagaa cctcatttag aatggtgact 2220 
tctttgtata cggggttcgg agtccgtcta tagaggcatg tgtaaggata aaaatcgaat 2280 
cctacataat tccaggctat gcacttgaac agacaacatc tagattctag gcacgtcaaa 2340 
ccatacaata tattaagagg cttccgtcta tttgatgctc cacccggcac gaatctcaac 2400 
agtaagcccc gtagtctact ccgtacttct tgcctgccga aggagaggat ggagatgagg 2460 
gtgacgaatg cgttgttttc accagtgccc caatgacagt tgcattatcc tcaatttaat 2520 
cagccccgtc tccttccagt tccaccccag cctttggagc agtccgggca atgctctctg 2580 
cgacacttac tgtcatgatc cccctacata aacacacggc ttcgcagccc cagccccagc 2640 
cccattcagg gccaaaagct ctagactgat ccgcatccca ctcacaactc ccatgttcca 2700 
aatcattgat gtgcgttgtg attgtagtag aaatgcccat tcccccaatg ctccagaaaa 2760 
ctggcggccg gggttcttgc ccaactgtaa gcgctaggct ccgagataat ctcttagact 2820 
tggatttcga tctggatctg gggttgctgt gcgatgagag gagttgtgga atcatacggg 2880 
aaagcagggg ccgcagagtc ggtaggcagg cgcagactat gccgacgttg cattccactg 2940 
cggaccaggt tgcggcaccg acgttgtcat ctgcttgtcg ttagtagggg tttttttggg 3000 
ttgatggagg gacgtacagg ttgggtccga agagtcagcg attcttttta gggacatcaa 3060 
acggcaaatg cttgttatgc agacgctaga attactcagg attagcagat gcacacaccg 3120 
accatggaac agaaaacgta caaacccccc accgcaaaaa ttgcaataag agcaactctc 3180 
tgcttccttg gcaaatcaag actatacaag gcaggtatag ggataactag gatagcaagg 3240 
tccgtcgcaa tatgcattga agcattggag aaccacagag ccttcgaact gagacatgat 3300 
cccgggattg ttgggtccca gaaacgtgct actggtatgc agttcaagaa cccgctaagc 3360 
acagcccatg tgccgattga cga 3333 

<210> 2 
<211> 1916 
<212> DNA 

<213> Aspergillus nidulans 
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<220> 
<221> CDS 

<222> (72).. (1628) 
<400> 2 

tgtcctcttc accatctctc ttgtttccat atccttagcc tttctattgc atttttattt 60 

atcttttgaa t atg gcc aag aaa att ctg tct gac ate cac cac cat gag 110 
Met Ala Lys Lys He Leu Ser Asp He His His His Glu 

1 5 10 

tct aac ttg get tac cgc cag tat gcc cag ctg cct gaa acc etc cac 158 
Ser Asn Leu Ala Tyr Arg Gin Tyr Ala Gin Leu Pro Glu Thr Leu His 

15 20 25 

etc aac tac cag cct cct act get act gea ace ccc gcc gea cac acc 206 
Leu Asn Tyr Gin Pro Pro Thr Ala Thr Ala Thr Pro Ala Ala His Thr 

30 35 40 45 

age ccg ate cea gag gea ate aac ccc gac gat tac teg cag get tac 254 
Ser Pro He Pro Glu Ala He Asn Pro Asp Asp Tyr Ser Gin Ala Tyr 
50 55 60 

tge gat ttt atg act gag cat ccc acc att ttt cac gea gtc gat ggc 302 
Cys Asp Phe Met Thr Glu His Pro Thr He Phe His Ala Val Asp Gly 

65 70 75 

ttc tct aag caa etc gaa age aag gga tac aag tac eta tec gag egg 350 

2 4 ffiIE# 2003-3040033 
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Phe Ser Lys Gin Leu Glu Ser Lys Gly Tyr Lys Tyr Leu Ser Glu Arg 
80 85 90 

gaa tta tgg acg ccg cag etc aaa cgc gga gga aag tac tat acg act 398 
Glu Leu Trp Thr Pro Gin Leu Lys Arg Gly Gly Lys Tyr Tyr Thr Thr 
95 100 105 

cgc aat gga age tcg ttg att gcg ttc tct gtc ggc ccc gag tat aag 446 
Arg Asn Gly Ser Ser Leu He Ala Phe Ser Val Gly Pro Glu Tyr Lys 
110 115 120 125 

agt ggg aat ggc etc get ate ate gee ggc cac att gat gee etc acg 494 
Ser Gly Asn Gly Leu Ala lie He Ala Gly His He Asp Ala Leu Thr 
130 135 140 

gcg aag etc aag ccc gte tea aaa ett ccc aat aaa get gga tac att 542 
Ala Lys Leu Lys Pro Val Ser Lys Leu Pro Asn Lys Ala Gly Tyr He 
145 150 155 

cag atg gga gtt get ect tat gee ggc ggt etg ggc aag aea tgg tgg 590 
Gin Met Gly Val Ala Pro Tyr Ala Gly Gly Leu Gly Lys Thr Trp Trp 
160 165 170 

gae cgt gat ttg tct ate ggc ggg aag gtt etc gtt egt aae get age 638 
Asp Arg Asp Leu Ser He Gly Gly Lys Val Leu Val Arg Asn Ala Ser 
175 180 185 

ace ggc aag gtt gaa tec aag eta gtc aag ttg aae tgg ccg att get 686 
Thr Gly Lys Val Glu Ser Lys Leu Val Lys Leu Asn Trp Pro He Ala 

2 5 aj|E#2 0 0 3 - 3 0 4 0 0 3 3 
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190 195 200 205 

cgc ate cca acg eta gee gaa eac ttt ggc get cct tog cag ggg cca 734 
Arg He Pro Thr Leu Ala Glu His Phe Gly Ala Pro Ser Gin Gly Pro 
210 215 220 

ttc aac aag gaa aea cag atg gta eet ate att gga gtc gac aac tct 782 
Phe Asn Lys Glu Thr Gin Met Val Pro He He Gly Val Asp Asn Ser 
225 230 235 

gat ctt tte eag tct ace act eca gcg gca gac gag ggc ate gaa ccc 830 
Asp Leu Phe Gin Ser Thr Thr Pro Ala Ala Asp Glu Gly He Glu Pro 
240 245 250 

ggc ace ttt gee tct acg eag ccc cca aaa etc ate aaa gtg ate tec 878 
Gly Thr Phe Ala Ser Thr Gin Pro Pro Lys Leu He Lys Val He Ser 
255 260 265 

aag gaa ctt gga ate aca aac tac age age att etc age tgg gag eta 926 
Lys Glu Leu Gly He Thr Asn Tyr Ser Ser He Leu Ser Trp Glu Leu 
270 275 280 285 

gaa ctt tat gac age cag cct gca cgt ate ggc ggt att gac aag gat 974 
Glu Leu Tyr Asp Ser Gin Pro Ala Arg He Gly Gly He Asp Lys Asp 
290 295 300 

ttt ate ttc gee ggc cgc ate gat gac aag etc tgc tgc tac gee gca 1022 
Phe He Phe Ala Gly Arg He Asp Asp Lys Leu Cys Cys Tyr Ala Ala 
305 310 315 
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cag gaa gcc etc atg get ace tee gae cac ace tet ccc tet tec ate 1070 
Gin Glu Ala Leu Met Ala Thr Ser Asp His Thr Ser Pro Ser Ser He 

320 325 330 

aag atg gtc ggt tac ttt gat gat gag gaa att ggt age ttg cte egt 1118 
Lys Met Val Gly Tyr Phe Asp Asp Glu Glu He Gly Ser Leu Leu Arg 

335 340 345 

cag ggt gee ege tee aae ttc atg tet age gte ate gaa cge att gea 1166 
Gin Gly Ala Arg Ser Asn Phe Met Ser Ser Val He Glu Arg He Ala 

350 355 360 365 

caa tee ttt gea aea tea tat gga ece gat ete ctt gee eaa ace gtt 1214 
Gin Ser Phe Ala Thr Ser Tyr Gly Pro Asp Leu Leu Ala Gin Thr Val 

370 375 380 

gea aag age ttc ctt ate tet tet gat gtc ate cac get gtc aat ccc 1262 
Ala Lys Ser Phe Leu lie Ser Ser Asp Val He His Ala Val Asn Pro 

385 390 395 

aae ttc ttg aat gte tat etc gag aae cac gcg cet egt etc aat gte 1310 
Asn Phe Leu Asn Val Tyr Leu Glu Asn His Ala Pro Arg Leu Asn Val 

400 405 410 

ggc gtc tec gtc tee gea gae tea aae ggc cac atg act ace gae agt 1358 
Gly Val Ser Val Ser Ala Asp Ser Asn Gly His Met Thr Thr Asp Ser 

415 420 425 

2 7 mitE#2 0 0 3 - 3 0 4 0 0 3 3 
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gtc age tac ggc ttc ate aag cgc gtt get gaa aag tge gge tet cag 1406 
Val Ser Tyr Gly Phe He Lys Arg Val Ala Glu Lys Cys Gly Ser Gin 

430 435 440 445 

ctg cag gte ttt caa ate cga aat gac tee cga age gge gga aee att 1454 
Leu Gin Val Phe Gin He Arg Asn Asp Ser Arg Ser Gly Gly Thr He 

450 455 460 

ggg cce atg acc age teg egg att gga atg agg gee att gat gte ggt 1502 
Gly Pro Met Thr Ser Ser Arg He Gly Met Arg Ala He Asp Val Gly 

465 470 475 

ate eca cag ttg age atg cat age att ege gee acc aca ggg agt cgc 1550 
He Pro Gin Leu Ser Met His Ser He Arg Ala Thr Thr Gly Ser Arg 

480 485 490 

gat cet ggg ctg ggt gte aag ctg ttt aag ggg ttc ttt gat tac ttt 1598 
Asp Pro Gly Leu Gly Val Lys Leu Phe Lys Gly Phe Phe Asp Tyr Phe 

495 500 505 

gaa gag gtg gat cgt gag ttt tet gat ttt taggttgtga ctcttgtttt 1648 
Glu Glu Val Asp Arg Glu Phe Ser Asp Phe 

510 515 

ctgtcgaggg gtgctgtcgc gctgcttgge cgtgtetagt ttggtttgea tgattttggt 1708 

gctagggttg aagtgcttgg geattaagaa cctcatttag aatggtgact tetttgtata 1768 

eggggttegg agtecgtcta tagaggeatg tgtaaggata aaaatcgaat ectaeataat 1828 

2 8 mSE# 2003-3040033 
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tccaggctat gcacttgaac agacaacatc tagattctag gcacgtcaaa ccatacaata 1888 
tattaagagg cttccgtcta tttgatgc 1916 

<210> 3 
<211> 519 
<212> PRT 

<213> Aspergillus nidulans 

<400> 3 

Met Ala Lys Lys He Leu Ser Asp He His His His Glu Ser Asn Leu 
15 10 15 

Ala Tyr Arg Gin Tyr Ala Gin Leu Pro Glu Thr Leu His Leu Asn Tyr 
20 25 30 

Gin Pro Pro Thr Ala Thr Ala Thr Pro Ala Ala His Thr Ser Pro He 

35 40 45 

Pro Glu Ala He Asn Pro Asp Asp Tyr Ser Gin Ala Tyr Cys Asp Phe 

50 55 60 

Met Thr Glu His Pro Thr He Phe His Ala Val Asp Gly Phe Ser Lys 
65 70 75 80 

Gin Leu Glu Ser Lys Gly Tyr Lys Tyr Leu Ser Glu Arg Glu Leu Trp 
85 90 95 

2 9 m$E# 2003-3040033 
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Thr Pro Gin Leu Lys Arg Gly Gly Lys Tyr Tyr Thr Thr Arg Asn Gly 

100 105 110 

Ser Ser Leu He Ala Phe Ser Val Gly Pro Glu Tyr Lys Ser Gly Asn 
115 120 125 

Gly Leu Ala He He Ala Gly His He Asp Ala Leu Thr Ala Lys Leu 
130 135 140 

Lys Pro Val Ser Lys Leu Pro Asn Lys Ala Gly Tyr He Gin Met Gly 

145 150 155 160 

Val Ala Pro Tyr Ala Gly Gly Leu Gly Lys Thr Trp Trp Asp Arg Asp 

165 170 175 

Leu Ser He Gly Gly Lys Val Leu Val Arg Asn Ala Ser Thr Gly Lys 
180 185 190 

Val Glu Ser Lys Leu Val Lys Leu Asn Trp Pro He Ala Arg He Pro 
195 200 205 

Thr Leu Ala Glu His Phe Gly Ala Pro Ser Gin Gly Pro Phe Asn Lys 

210 215 220 

Glu Thr Gin Met Val Pro lie lie Gly Val Asp Asn Ser Asp Leu Phe 

225 230 235 240 

Gin Ser Thr Thr Pro Ala Ala Asp Glu Gly He Glu Pro Gly Thr Phe 
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245 



250 



255 



Ala Ser Thr Gin Pro Pro Lys Leu He Lys Val He Ser Lys Glu Leu 

260 265 270 

Gly He Thr Asn Tyr Ser Ser He Leu Ser Trp Glu Leu Glu Leu Tyr 

275 280 285 

Asp Ser Gin Pro Ala Arg He Gly Gly He Asp Lys Asp Phe He Phe 

290 295 300 

Ala Gly Arg He Asp Asp Lys Leu Cys Cys Tyr Ala Ala Gin Glu Ala 
305 310 315 320 

Leu Met Ala Thr Ser Asp His Thr Ser Pro Ser Ser He Lys Met Val 

325 330 335 

Gly Tyr Phe Asp Asp Glu Glu He Gly Ser Leu Leu Arg Gin Gly Ala 

340 345 350 

Arg Ser Asn Phe Met Ser Ser Val He Glu Arg He Ala Gin Ser Phe 

355 360 365 

Ala Thr Ser Tyr Gly Pro Asp Leu Leu Ala Gin Thr Val Ala Lys Ser 
370 375 380 

Phe Leu He Ser Ser Asp Val He His Ala Val Asn Pro Asn Phe Leu 

385 390 395 400 
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Asn Val Tyr Leu Glu Asn His Ala Pro Arg Leu Asn Val Gly Val Ser 
405 410 415 

Val Ser Ala Asp Ser Asn Gly His Met Thr Thr Asp Ser Val Ser Tyr 
420 425 430 

Gly Phe He Lys Arg Val Ala Glu Lys Cys Gly Ser Gin Leu Gin Val 

435 440 445 

Phe Gin He Arg Asn Asp Ser Arg Ser Gly Gly Thr He Gly Pro Met 

450 455 460 

Thr Ser Ser Arg He Gly Met Arg Ala He Asp Vai Gly He Pro Gin 
465 470 475 480 

Leu Ser Met His Ser He Arg Ala Thr Thr Gly Ser Arg Asp Pro Gly 
485 490 495 

Leu Gly Val Lys Leu Phe Lys Gly Phe Phe Asp Tyr Phe Glu Glu Val 

500 505 510 

Asp Arg Glu Phe Ser Asp Phe 

515 



<210> 4 

<211> 1679 
<212> DNA 
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<213> Aspergillus oryzae 
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<220> 

<221> CDS 

<222> (73).. (1602) 

<400> 4 

caggcttaaa ccgcattccg acaagatatc tagcctttaa actaagaaat tttccaactc 60 

ctagccttcg ac atg acc aaa agg agt gtc ctt gat etc cgt gat tct gcc 111 
Met Thr Lys Arg Ser Val Leu Asp Leu Arg Asp Ser Ala 
1 5 10 

atg get tat cge etg teg gee eag ctt ect gag cec tee eea gee acc 159 
Met Ala Tyr Arg Leu Ser Ala Gin Leu Pro Glu Pro Ser Pro Ala Thr 

15 20 25 

att gea ace eea gtg gcg agg agt gge eee tte gcc ceg gaa gat tac 207 
He Ala Thr Pro Val Ala Arg Ser Gly Pro Phe Ala Pro Glu Asp Tyr 

30 35 40 45 

aeg aaa eea tac tgc gaa tte atg aea gea aae eee aea ate ttt cae 255 
Thr Lys Pro Tyr Cys Glu Phe Met Thr Ala Asn Pro Thr lie Phe H4s 

50 55 60 

gcc gtt gat ggt tte ace agg eag etc gaa age eag gga tac aag cge 303 
Ala Val Asp Gly Phe Thr Arg Gin Leu Glu Ser Gin Gly Tyr Lys Arg 

65 70 75 
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ctt ccc gag cgc gag acg tgg aac tec aag tta gag aag ggt ggg aag 351 
Leu Pro Glu Arg Glu Thr Trp Asn Ser Lys Leu Glu Lys Gly Gly Lys 

80 85 90 

tac tac gtc act egg aat ggt agt get ttc ate tea ttc tea att gga 399 
Tyr Tyr Val Thr Arg Asn Gly Ser Ala Phe He Ser Phe Ser He Gly 

95 100 105 

aga gat tat aaa agt gge aat gga atg gee att gtt gea ggt cat ate 447 
Arg Asp Tyr Lys Ser Gly Asn Gly Met Ala He Val Ala Gly His He 

110 115 120 125 

gat gea etc ace gee aaa ttg aag cec gtg tee aag etg ccc aac aag 495 
Asp Ala Leu Thr Ala Lys Leu Lys Pro Val Ser Lys Leu Pro Asn Lys 

130 135 140 

get gge ttt tec eag etc gga gtt gcg ccc tac gea gge get etg agt 543 
Ala Gly Phe Ser Gin Leu Gly Val Ala Pro Tyr Ala Gly Ala Leu Ser 

145 150 155 

gae aca tgg tgg gac cge gat etc tea ata ggt gge egt gtt etg gtc 591 
Asp Thr Trp Trp Asp Arg Asp Leu Ser He Gly Gly Arg Val Leu Val 
160 165 170 

caa gae tec aac ace ggg aaa gtc gag tec aaa tta gtc aaa ttg gae 639 
Gin Asp Ser Asn Thr Gly Lys Val Glu Ser Lys Leu Val Lys Leu Asp 
175 180 185 

tgg ccc att get egg ate eca ace etg gea cet eat ttc ggg get cec 687 
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Trp Pro He Ala Arg He Pro Thr Leu Ala Pro His Phe Gly Ala Pro 

190 195 200 205 

tcg caa ggc ccc ttc aac aaa gag act cag atg gtg cct ata att ggc 735 

Ser Gin Gly Pro Phe Asn Lys Glu Thr Gin Met Val Pro He He Gly 

210 215 220 

gtt gat aac tec gat ctt ttc cag cag caa gcc cca tec aag ata gat 783 

Val Asp Asn Ser Asp Leu Phe Gin Gin Gin Ala Pro Ser Lys He Asp 

225 230 235 

caa gac aac ggg ate aaa cct ggt aca ttt gca gcc acg caa ccg gaa 831 

Gin Asp Asn Gly He Lys Pro Gly Thr Phe Ala Ala Thr Gin Pro Glu 

240 245 250 

aag ctt gtc aaa gtc ata tec aag gag ctt ggt ate aca gac tac age 879 

Lys Leu Val Lys Val He Ser Lys Glu Leu Gly He Thr Asp Tyr Ser 
255 260 265 

tcg att ata age tgg gag etg gag etg tat gac agt caa cca gca caa 927 

Ser He He Ser Trp Glu Leu Glu Leu Tyr Asp Ser Gin Pro Ala Gin 
270 275 280 285 

gtt ggt ggc etg gac aag gac etg att ttt get ggt egc att gac gat 975 

Val Gly Gly Leu Asp Lys Asp Leu He Phe Ala Gly Arg He Asp Asp 
290 295 300 

aag etc tge tge tat gee get cag gaa get etg ctt gee tea tee gac 1023 

Lys Leu Cys Cys Tyr Ala Ala Gin Glu Ala Leu Leu Ala Ser Ser Asp 
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310 315 



agt act tea act age tct ate aag atg gtc ggt atg ttt gat gac gag 1071 
Ser Thr Ser Thr Ser Ser He Lys Met Val Gly Met Phe Asp Asp Glu 
320 325 330 

gaa att gga age ctg ctt cgc cag gga get ega tec aac tte atg age 1119 
Glu He Gly Ser Leu Leu Arg Gin Gly Ala Arg Ser Asn Phe Met Ser 
335 340 345 

agt gtc ata gag cgt att acg gaa gee ttc tea cec aat tac ggt eet 1167 
Ser Val He Glu Arg He Thr Glu Ala Phe Ser Pro Asn Tyr Gly Pro 
350 355 360 365 

aac gtg ctg tct caa act gtg gcg aac age ttc tte gtg tct teg gac 1215 
Asn Val Leu Ser Gin Thr Val Ala Asn Ser Phe Phe Val Ser Ser Asp 
370 375 380 

gtc ate eat gcg gtc aat ccg aac tte ctt ggt gtc tat ctt gag aac 1263 
Val He His Ala Val Asn Pro Asn Phe Leu Gly Val Tyr Leu Glu Asn 
385 390 395 

eat get cec cgt ctg aac gtc ggt gtg gee gtc teg get gac tct aac 1311 
His Ala Pro Arg Leu Asn Val Gly Val Ala Val Ser Ala Asp Ser Asn 
400 405 410 

ggc eat atg aca aca gac agt gtg age tac gga ttc ate aag cgt gtc 1359 
Gly His Met Thr Thr Asp Ser Val Ser Tyr Gly Phe He Lys Arg Val 
415 420 425 
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get gat cga tgt ggc teg aee ttg cag gte tte eag att egt aat gae 1407 
Ala Asp Arg Cys Gly Ser Thr Leu Gin Val Phe Gin lie Arg Asn Asp 

430 435 440 445 

tec egt agt gge ggg aet att gga eee atg aee agt tet ege att gge 1455 
Ser Arg Ser Gly Gly Thr He Gly Pro Met Thr Ser Ser Arg He Gly 

450 455 460 

atg agg gee att gae gtg ggg ate eeg eag ttg agt atg eae agt ate 1503 
Met Arg Ala He Asp Val Gly He Pro Gin Leu Ser Met His Ser He 
465 470 475 

egt geg act ace ggt agt ttg gat eeg gga ttg ggt gtg aag etg tte 1551 
Arg Ala Thr Thr Gly Ser Leu Asp Pro Gly Leu Gly Val Lys Leu Phe 

480 485 490 

aag gge ttt tte gae tat tte gag gag gtg gae aag gaa ttt gea gat 1599 
Lys Gly Phe Phe Asp Tyr Phe Glu Glu Val Asp Lys Glu Phe Ala Asp 

495 500 505 

tte tgatgegete etetggaata etaggaaatg tttecatega taagtatgca 1652 
Phe 

510 

etatetggga tteegatgtt ggatetg 1679 
<210> 5 
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<211> 510 
<212> PRT 

<213> Aspergillus oryzae 

<400> 5 

Met Thr Lys Arg Ser Val Leu Asp Leu Arg Asp Ser Ala Met Ala Tyr 
15 10 15 

Arg Leu Ser Ala Gin Leu Pro Glu Pro Ser Pro Ala Thr He Ala Thr 

20 25 30 

Pro Val Ala Arg Ser Gly Pro Phe Ala Pro Glu Asp Tyr Thr Lys Pro 
35 40 45 

Tyr Cys Glu Phe Met Thr Ala Asn Pro Thr He Phe His Ala Val Asp 

50 55 60 

Gly Phe Thr Arg Gin Leu Glu Ser Gin Gly Tyr Lys Arg Leu Pro Glu 

65 70 75 80 

Arg Glu Thr Trp Asn Ser Lys Leu Glu Lys Gly Gly Lys Tyr Tyr Val 
85 90 95 

Thr Arg Asn Gly Ser Ala Phe He Ser Phe Ser He Gly Arg Asp Tyr 
100 105 110 

Lys Ser Gly Asn Gly Met Ala He Val Ala Gly His He Asp Ala Leu 

115 120 125 
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Thr Ala Lys Leu Lys Pro Val Ser Lys Leu Pro Asn Lys Ala Gly Phe 
130 135 140 

Ser Gin Leu Gly Val Ala Pro Tyr Ala Gly Ala Leu Ser Asp Thr Trp 
145 150 155 160 

Trp Asp Arg Asp Leu Ser He Gly Gly Arg Val Leu Val Gin Asp Ser 
165 170 175 

Asn Thr Gly Lys Val Glu Ser Lys Leu Val Lys Leu Asp Trp Pro He 

180 185 190 

Ala Arg He Pro Thr Leu Ala Pro His Phe Gly Ala Pro Ser Gin Gly 
195 200 205 

Pro Phe Asn Lys Glu Thr Gin Met Val Pro He He Gly Val Asp Asn 
210 215 220 

Ser Asp Leu Phe Gin Gin Gin Ala Pro Ser Lys He Asp Gin Asp Asn 

225 230 235 240 

Gly He Lys Pro Gly Thr Phe Ala Ala Thr Gin Pro Glu Lys Leu Val 
245 250 255 

Lys Val He Ser Lys Glu Leu Gly He Thr Asp Tyr Ser Ser He He 
260 265 270 

Ser Trp Glu Leu Glu Leu Tyr Asp Ser Gin Pro Ala Gin Val Gly Gly 
275 280 285 
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Leu Asp Lys Asp Leu He Phe Ala Gly Arg He Asp Asp Lys Leu Cys 

290 295 300 

Cys Tyr Ala Ala Gin Glu Ala Leu Leu Ala Ser Ser Asp Ser Thr Set 

305 310 315 320 

Thr Ser Ser He Lys Met Val Gly Met Phe Asp Asp Glu Glu He Gly 
325 330 335 

Ser Leu Leu Arg Gin Gly Ala Arg Ser Asn Phe Met Ser Ser Val He 
340 345 350 

Glu Arg He Thr Glu Ala Phe Ser Pro Asn Tyr Gly Pro Asn Val Leu 

355 360 365 

Ser Gin Thr Val Ala Asn Ser Phe Phe Val Ser Ser Asp Val He His 
370 375 380 

Ala Val Asn Pro Asn Phe Leu Gly Val Tyr Leu Glu Asn His Ala Pro 
385 390 395 400 

Arg Leu Asn Val Gly Val Ala Val Ser Ala Asp Ser Asn Gly His Met 
405 410 415 

Thr Thr Asp Ser Val Ser Tyr Gly Phe He Lys Arg Val Ala Asp Arg 

420 425 430 

Cys Gly Ser Thr Leu Gin Val Phe Gin He Arg Asn Asp Ser Arg Ser 
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435 440 445 

Gly Gly Thr He Gly Pro Met Thr Ser Ser Arg lie Gly Met Arg Ala 
450 455 460 

He Asp Val Gly He Pro Gin Leu Ser Met His Ser He Arg Ala Thr 

465 470 475 480 

Thr Gly Ser Leu Asp Pro Gly Leu Gly Val Lys Leu Phe Lys Gly Phe 
485 490 495 

Phe Asp Tyr Phe Glu Glu Val Asp Lys Glu Phe Ala Asp Phe 
500 505 510 



<210> 6 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerPCR primer 
<400> 6 

ctcaaacggc cacatgacta c 21 



<210> 7 
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<211> 22 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: PGR primer 

<400> 7 

gtctgttcaa gtgcatagcc tg 22 

<210> 8 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial SequencecPCR primer 

<400> 8 

caccaccatg agtctaactt gg 22 

<210> 9 
<211> 22 
<212> DNA 

s <213> Artificial Sequence 

<220> 
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<223> Description of Artificial Sequence:PCR primer 



<400> 9 

gtctgttcaa gtgcatagcc tg 

<210> 10 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial SequencerPCR 
<400> 10 

cgtggtacca tggtctagag t 

<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:PCR 
<400> 11 

aatcgcagta agcctgcgag 

4 3 



primer 



21 



primer 



20 
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<210> 12 
<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PGR primer 
<400> 12 

cgtggtacca tggtctagag t 21 



<210> 13 
<211> 20 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 13 

catgggccca atggttccgc 20 



<210> 14 
<211> 21 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 14 

ccagattcgt aatgactccc g 21 

<210> 15 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 15 

ctactactac taggccacgc gtcgactagt ac 32 
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